INTRODUCTION
The Indian Ocean island of Sri Lanka (65610km 2 ) is rich in avifaunal diversity. Over 471 species of birds representing 20 orders and 76 families have been recorded in Sri Lanka, (Kotagama et al. 2006) . These include 225 breeding residents, 128 winter visitors, four summer visitors, 106 vagrants, and two passage migrants (Rasmussen & Anderton 2005) . Of them, 33 are endemic to the island (Kotagama et al. 2006 ). Owing to this high diversity and endemism, Sri Lanka has been recognized as a country with "Important Bird Areas", a "key Asian region for threatened birds" and an "Endemic Bird Area" (Kaluthota & Kotagama 2005) . Therefore, it is imperative to document distribution, habitat association, threats and conservation measures on avifauna.
Extensive studies on ecology and distribution of birds of Sri Lanka have so far been conducted in and around protected areas in the wet and dry zones of Sri Lanka. Studies on avifauna of the intermediate bioclimatic zone and landscapes outside protected areas are very scarce. Several such sites outside protected areas yet remain undocumented leading to gaps in knowledge of distribution of the island's avifauna. Further, the role of humanaltered landscapes in conservation of birds has been greatly neglected. In the face of rapid economic development and increasing human population, the extent of conservation lands is gradually reducing. It is essential to study the suitability of semi-natural landscapes such as human settlements in rural areas for the long-term survival of native biodiversity (Hietala-Koivu et al. 2004) .
With this rationale, we surveyed the premises of the Sabaragamuwa University of Sri Lanka in Buttala to study diversity and habitat associations of birds. We also studied threats on birds and then recommended conservation and management actions that would enhance the avifaunal diversity of the site, while continuing with innocuous human activities and habitation.
Study site
The study site is situated in a rural village of the southeastern Sri Lanka, (6 0 46'28.32"N-81 0 15'28.58"E and 6 0 46'3.54"N-31 0 15'35.65"E). Our study area was originally a homestead, comprising home gardens, private lands and a teak plantation . In 1988, the site was the focus of a government sponsored rural area development scheme that altered the original condition of the area due to heavy anthropogenic disturbance. In the year 1993, the Sabaragamuwa University of Sri Lanka established the Faculty of Applied Sciences in this land area, with significant changes in the land-use and land-cover structure after the rural development program. Since then, the vegetated area of the university premises did not receive any major spatiallyextensive disturbances. However, local disturbances continue to prevail in different frequencies and different intensities . Currently, the university premises consist of rocky grasslands, dry-mixed semi-evergreen forests, scrublands, residential areas, home gardens and wetlands. These wetlands include lotic habitats such as perennial streams and seasonal creeks and lentic habitats such as seasonal pools and semi-permanent man-made ponds (Image 1) . The university premises are 125 acres in area. Thirty percent of the premises are covered scrublands, with 40% of the area covered by residential areas and home gardens. Both rocky grasslands and dry-mixed semi-evergreen forests occupy a similar area of extent accounting for 30% of the whole area. The overall region comprises forest fragments, grasslands, scrublands, riverine forests and marshlands, each habitat vary in size. Further, there are large extents of home gardens and agricultural lands cultivated with annual crops such as vegetables and tobacco in this region.
In terms of geo-climatic regionalization, the site falls under the lowland (elevation less than 300m in average) dry intermediate zone of the island. The Image 1. A map of the study site -the Sabaragamuwa University premises annual precipitation ranges between 900-1500mm and the annual average temperature is approximately 27 0 C (Survey Department 1988). Floristically, the university premises fall within the tropical moist semi-evergreen forests and savannah forests (Aston & Gunetilleke 1987a , 1987b . Although, the terrain of the entire region can be considered as undulating, the university premises are relatively flat. The study area, topographically and ecologically is a habitat island which lies in close proximity to two relatively large hilly forest fragments; "Andampahura" forest and "Rahathangala" forest. The university premises are separated from the two fragments mentioned above by the Colombo -Potuvil highway (Image 2) (Survey Department 1987 
METHODOLOGY
The bird survey in the university premises was done for four years from 2001 to 2004. The survey techniques used included visual encounter surveys, line transects, spot counts and mist net trapping covering all the habitat types within the study site, as outlined above. The survey was done during various time periods of the day using binoculars, monocular telescopes and direct observations. In order to consider both diurnal and nocturnal species, the survey was conducted in three sessions: 0600-1200 hr, 1600-1900 hr and 2100-2300 hr. Surveying in three different time frames of the day adequately sample the realized temporal niche of the birds in the university premises. The avifaunal species richness of six distinct habitat types (grasslands, open grounds, dry-mixed semi-evergreen forests, scrub forests, residential areas and home gardens, limnotic habitats) within the university premises is recorded. For the purpose of identification of birds, popular field guilds like Harrison (1999) and Kotagama & Wijesinghe (1998) were used. During the bird surveys, human activities that potentially pose threats to the bird populations were also noted.
RESULTS AND ANALYSIS
During the survey, a total of 145 bird species including 15 Sri Lankan endemics were recorded in the study period, representing 17 orders and 51 families. This would make up nearly 31% of the Sri Lanka's total avifaunal diversity. Among them, 15 species were winter visitors and 122 were breeding residents.
Our results showed that the residential areas including home gardens harboured the highest number of species representing 68% of the all the species recorded in the survey (Fig. 1) . Although the limnotic habitats had the lowest species richness accounting only for 12% of the total avifaunal diversity of the study area, most species recorded in limnotic habitats were restricted to such aquatic habitats. The details of habitat occupancy are shown in the Table 1 . Further analysis on habitat association revealed that 32 species of birds (forming 22%) were habitat specialists as they were recorded from only one habitat type. For instance, White-necked Stork, Common Sandpiper, Stork-billed Kingfisher and Small Kingfisher were restricted to limnotic habitats. Similarly, Sri Lankan Lorikeet, Blossom-headed Parakeet, Layard's Parakeet were only recorded from the home gardens. The Racket-tailed Drongo, Black-capped Bulbul, Whiterumped Sharma and Layard's Flycatcher were limited to the dry-mixed semi-evergreen forests. The Indian Pipit was only observed in open grounds. Blyth's Reed Warbler and Great Reed Warbler were some of the species that were seemingly confined to grasslands. Interestingly, the number of birds that occupied all five habitat types in the campus premises was significantly low (5 species). On the contrary, the number of bird species that occupied only one type of habitat was significantly high (32 species). Thirty percent of the species recorded in this study associated two habitat types within the campus premises.
DISCUSSION
The diversity of birds (Table 1) The mosaic nature yields multiple habitat edges enriched with many microhabitat features suitable for different species (Cramer & Willig 2005) .
2. The university premises are significantly high in resource availability for the birds. For instance, several species of nectarine and fruit-bearing plant species are grown within the study site, especially in the home gardens. Further, multiple habitats provide ample niches and microhabitat conditions for invertebrates. Hence, the university premises provide ample food for different feeding guilds of birds.
3. The study site connects the adjacent forested hills; "Andampahura" and "Rahathangala" by functioning as a corridor facilitating the movement of birds. Besides, it is a habitat island that facilitates colonization of species from adjacent forests.
In this study, we noted that home gardens had the highest avifaunal diversity followed by scrub forests. However, Shahabuddin & Kumar (2006) found that bird diversity was significantly low in disturbed habitats. This discrepancy can be explained with the intermediate disturbance hypothesis which states that species diversity is highest when disturbances are moderate in intensity and frequency (Connell 1978) .
Threats and conservation measures
Despite being human-inhabited, the university premises are relatively safe from threats that endanger avifauna devoid of hunting and timber extraction pressures. We noted significant extents of habitat destruction and modification. Villagers of Buttala set fire to grasslands annually in the dry season for cattle ranching that rapidly spread to the grasslands in the campus. Uncontrolled pyrrhic events are disastrous for birds (Freckleton 2004) . We noted drastic declines of grassland birds since the fires destroyed nests, eggs and hatchlings. Besides, gardeners regularly mow taller grasses using machinery which destroy the nests of many ground and undershrub nesters such as prinias, quails, munias, weavers and babblers. Mowing reduces the thickness of the grassland vegetation and makes birds and their eggs vulnerable for predation, especially by domestic cats. Although lumbering is not practiced much, felling trees for timber, construction and firewood in forest areas deter forestspecialists and allow opportunistic predators and invasive species to invade forested areas (Rosenberg 1990; Buckley et al. 2007 ). Seasonal and perennial pools of the site, which were used by waterfowl, were land-filled. Domestic animals such as cats were noted to extensively predate on birds (adults, eggs and young) such as yellowwattled lapwing, black robins, babblers and doves. Our frequent observations on litters size of 8-10 across years indicate increasing abundance of domestic cats. The ship rat (Rattus rattus) is rapidly colonizing this site. They predate on birds, compete with granivore birds (Yom-Tov et al. 1999 ) and serve as vectors for diseases (Coura et al. 2002) .
With respect to the threats observed, we suggested several conservation measures. Setting fires on grasslands should be prohibited through legislation by the local government. Grasslands should be mowed less frequently. Complete mowing should be discouraged. However, the establishment of dichotomous forest species within grasslands and scrublands should be prevented to stem secondary successions. This requires intensive monitoring and eradication of seedlings of ecological "invaders". Old-grown woody tress in the grasslands may facilitate the colonization of more woody species by shading seedlings from intense solar heating. Therefore, it is important to trim the canopy of old-grown trees in the grasslands (Fischer et al. 2005) .
In order to attract more core-forest avifauna such as pheasants, partridges, pigeons, doves, true owls and largely-arboreal birds, it is imperative that extraction of timber and firewood is minimized in the forested habitats (Wohlgemuth et al. 2002) .
Nevertheless, actively managing the abundance of dominant woody species and allowing other subordinate native forest species to establish will enhance the habitat heterogeneity of the forest habitats (Ricklefs 1977) .
Land-filling of limnotic habitats and other wetlands should be stopped. We suggest that the longevity of these habitats be ensured by preventing sedimentation through maintenance of riparian vegetation. We advise that ship rats be eradicated from the campus with non-fatal traps where non-targeted captives can be released back unharmed (Atkinson 1977) . Monitoring and subsequent eradication of invasive plants is essential since human activities make the site vulnerable for invasion.
Apart from threat mitigation, we recommend several management strategies that would enhance the existing avifaunal diversity. Maintaining snags in home gardens and forest habitats will recruit more arboreal, cavity nesting birds such as parrots, owls, kingfishers, barbets and woodpeckers. Protection of wetlands from land-filling and draining will improve the on-site reproduction success of waterfowls Dickson et al. 1983) . Floral diversity of home grades should be enriched via introduction of native nectarine species and fruit-bearing plants. Garden wastes should not be burnt but be disposed sanitarily, encouraging colonization of invertebrate prey. We proposed that application of synthetic pesticides in campus premises be minimized and alternatives be sought. Building up small cascades or ponds to replenish water and thermoregulation will effectively attract birds (Solecki & Rosenzweig 2004) .
Further studies should be targeted on ecology, especially reproductive biology, population dynamics and health of birds of the university premises. For efficient management and conservation of avifauna, a comprehensive knowledge on the ecology and the life histories of the birds are required. With such information, the habitats of the university premises can be managed much more appropriately to enhance the resource availability and habitat suitability for different species of birds which in turn will improve the long-term viability of a rich assemblage of avifauna in the university premises.
